Abstract-With the use of polarized luminescence, relaxation times characterizing the intramolecular mobil ity of luminescent labeled copolymers of 2 deoxy 2 methacrylamido D glucose and unsaturated acids in solutions are determined in both nonionized and ionized states. Elements of the secondary structure typical for poly(methacrylic acid) are formed in copolymers with a high content of methacrylic acid (≥50 mol %) in their nonionized state. This structure is destroyed during ionization. Equilibrium stability constants for com plexes of the copolymers with cationic surfactants are determined. Quantitative characteristics of the effects of the surfactant and copolymer structures and the ionic strength of solution on complex formation are esti mated.
INTRODUCTION
Hydrophilic polymers have found wide use as car rier polymers of biologically active substances [1] [2] [3] . The attachment of molecules of biologically active substances to polymers makes it possible to obtain water soluble derivatives of water insoluble biologi cally active substances, to prolong their effect, to enhance the efficiency of biologically active sub stances, to weaken their side effects, etc. [1] [2] [3] . In recent years, polyvinylsaccharides-synthetic poly mers containing sugar residues-have attracted con siderable interest [4] [5] [6] . Polymers based on 2 deoxy 2 methacrylamido D glucose (MAG) are among the most promising in this field. Moreover, polymers with carboxyl groups, which can bind biologically active substances via both covalent and ionic bonds, are suit able for the modification of compounds with various types of biological activity.
The conformational properties of macromolecules in solutions considerably determine their ability to interact with both low and high molecular mass compounds and their physicochemical and biological properties. The chemical structure of macromolecules (the types of functional groups, content, character of distribution, polymer branching, etc.), as well as external factors (type of solvent, temperature, pH, ionic strength, etc.), defines the conformation of poly mer chains in solution. The structural organization of individual macromolecules is attained as a result of the simultaneous action of a number of factors: interac tions of monomer units neighboring along the chain (short range interaction), monomer units remote along the chain but brought into contact through fluc tuating motions of units (long range interaction), and the interaction of polymer chain units with solvent molecules. The formation of contacts between units leads to the appearance of elements of the internal structure of chains and is accompanied by changes in the structural and dynamic characteristics of macro molecules.
Sensitive indicators of changes in the conforma tional properties and structural organization of mac romolecules are nanosecond relaxation times, τ IMM , which characterize the intramolecular mobility (IMM) of polymer chains [7, 8] . The high sensitivity of τ IMM to changes in intra and intermolecular inter actions is due to the fact that the duration of noncova lent interactions is within the nanosecond interval. The method of polarized luminescence is informative for investigations of intra and intermolecular interac tion processes in polymer solutions [7, 8] .
In the present paper, the IMM of copolymers of MAG with unsaturated carboxylic acids, acrylic (AA) or methacrylic (MAA), in aqueous solutions is investi gated via the method of polarized luminescence and the complexation of these copolymers with cationic surfactants, alkyl dimethyl benzyl ammonium ions, is examined. 
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EXPERIMENTAL
Materials and Methods
Luminescence labeled copolymers were obtained through the free radical copolymerization of MAG with AA, MAA, or N,N,N trimethylaminoethyl meth acrylate methyl sulfate (TMAEM) and 9 anthrylmethyl methacrylamide in a DMFA solution as described in [9, 10] . The compositions of the carboxyl containing copolymers were determined via potentiometric titra tion with a 0.1 M NaOH solution; the compositions of MAG-TMAEM copolymers, from the data of ele mental analysis (for the sulfur content). The quantity of luminescent labels in the copolymers was estimated via UV spectroscopy. Carboxyl groups were ionized through the addition of equimolar amounts of a 0.1 M NaOH solution.
Nanosecond relaxation times τ IMM , which charac terize the intramolecular mobility of polymer chains, was determined via the method of polarized lumines cence through measurements of the values of lumines cence polarization Р of solutions of luminescence labeled polymers:
where is a parameter related to the amplitude of high frequency motions of the luminescent label, which was found via extrapolation of the linear part of dependence 1/Р(T/η) to T/η = 0 (T is the tempera ture of the solution, and η the viscosity of the solvent) (Fig. 1) . Value T/η was varied through a change in the viscosity of the solvent via the addition of a viscous component (saccharose); τ fl is the lifetime of the excited state of the fluorescent label. The values of P were measured on a setup described in [8] that was connected to a personal computer for automatic recording and processing of the experimental data. Luminescence duration τ fl was measured in the pulse 0 ' P 0 ' P / 0 ' 1 P mode on an LS 100 luminescence spectrophotometer (PTI, Canada). The concentrations of copolymer solutions were 0.1-0.3 mg/mL.
Complexes of carboxyl containing copolymers with surfactant ions were formed with the use of dim ethyl benzyl decyl ammonium chloride (DMBDAC) and dimethyl benzyl lauryl ammonium chloride (DMBLAC) with alkyl chain lengths of 10 and 12 car bon atoms, respectively. Equilibrium stability con stants for complexes were determined through the procedure described in [11] . This procedure is based on studying the changes in polymer chain mobility, which manifest themselves in polarized luminescence, during the adsorption of surfactant ions onto a copol ymer at its different concentrations in a solution.
Owing to a shift in the thermodynamic equilibrium, the same degree of filling, θ, of ionogenic groups of a copolymer with surfactant ions (exhibited at the same polymer chain mobility, that is, the same value of luminescence polarization P) is attained at higher molar ratios β of surfactant ions and ionogenic copol ymer groups with a decrease in the copolymer concen tration. With the use of relations derived from the law of mass action, the values of θ and the equilibrium sta bility constant of the complex, К stab , were determined:
where с ig is the molar concentration of ionogenic groups of the copolymer in a solution and the super scripts of с ig and β correspond to different concentra tions of ionogenic groups (copolymer concentrations) at the same values of luminescence polarization Р reflecting the same degree of filling of ionogenic groups of the copolymer with surfactant ions.
RESULTS AND DISCUSSION
The structure of the copolymers is presented below. , Here, R = H or CH 3 .
In all cases, the content of luminescent anthracene groups in the copolymers did not exceed 0.3 mol %. Figure 2 shows the dependence of τ IMM times for MAG-AA and MAG-MAA copolymers in their non ionized states on the content of carboxyl groups. The 
